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DESCRIPTION 
Sheath tube, and method and apparatus for manufacturing same 

5 Technical Field 

The present invention relates to a sheath tube, and a method and apparatus for 
manufacturing this sheath tube. More specifically; the present invention relates to a 
sheath tube, which is fomned in a cylindrical shape by spirally wrapping a single 
ribbon-like member having a predetemnined width, with the end of the ribbon-like 
10 member being overiapped, and by welding this overiapped portion, and a method 
and apparatus for manufacturing this sheath tube. 

Background Art 

In the related art, sheath tubes made of a synthetic resin or the like have been 
15 manufectured as a predetermined lengthy tmbe by an apparatus using an extmsion 

in 

molding or injection molding method, and various machining is performed, such as 
f=n cutting or enlarging the tip portbn thereof, in order to join these to make a 

^ pnedetemriined length. 

p Moreover, as another method, there is disclosed "A cable armor having a 

20 multi-layer structure, a manufacturing method of the annor and a machine for 
2 performing the method" (Japanese Patent 1 1 -508005T). 

According to this, an armor (sheath tube) is manufactured by a method and 
apparatus for manufacturing the armor, wherein a multi-layer structure comprising at 
least two overiapping plastic material layers is included, each layer comprising a strip, 
25 and these strips are arranged spirally with the side edges thereof being brought into 
contact with each other, and sealed together. 

With a conventional manufacturing method, however, at the time of 
manufacturing a sheath tube having a different diameter, the manufacturing 
apparatus, a mold and the like have to be changed, thereby causing problems of a 
30 cost increase and longer time required. 

Taking into consideration storage and transportation of the manufactured 
sheath tubes, the length thereof is naturally limited, and in order to make a sheath 
tube having a desired length, an operation for joining several sheath tubes at the site 
Is required. Therefore, there is another problem in that a separate step 



becomes necessary, such as machining the tip portion of the sheath tube for joining. 

On the other hand, according to the method disclosed in Japanese Patent 
11-508005T described above, a plurality of. at least two strips (corresponding to a 
ribbon-like member in the present invention) has to be used for manufacturing, and 
when a plurality of strips is used, the apparatus needs to be improved for overlapping 
the strips on each other. 

Therefore, there is a problem to be solved for providing a method and 
apparatus which can easily manufacture sheath tubes having a desired diameter and 
length, for example, at the site. 

Disclosure of Invention 

For solving the above problems, the sheath tube, the sheath tube 
manufacturing method and the sheath tube manufacturing apparatus according to the 
present invention have constmctions as described below. 

(1) A sheath tube fomned in a cylindrical shape, in such a manner that a single 
ribbon-like member having a predetermined widtii is wrapped spirally, with the end 
thereof overiapped, and the overiapped portion is welded. 

(2) The sheath tube of (1). wherein the ribbon-like member has at least two walls 
provided parallel with the longitudinal direction thereof, and is wrapped spirally, with 
the outside end portions of the walls overiapped, and the overiapped portion between 
the walls are welded to be formed in a cylindrical shape. 

(3) The sheath tube of (1 ) or (2), wherein the ribbon-like member is fomied of a 
thennoplastic synthetic resin (for example, high density polyethylene). 

(4) TTie sheath tube of (3), wherein the thermoplastic synthetic resin is transparent or 
semi-transparent. 

(5) A sheath tube manufacturing method wherein a single ribbon-like member having 
a predetermined width is wrapped spirally, with the end thereof overiapped, and the 
overiapped portion is weWed, to thereby fomn a sheath tube in a cylindrical shape. 

(6) The sheath tube manufacturing method of (5), wherein the ribbon-like member 
has at least two walls provided parallel with the longitudinal direction thereof, and is 
wrapped spirally with the outside end portions of the walls overiapped, and the 
overiapped portion of the outside end portions of the walls are welded, to fomn a 
sheath tube in a cylindrical shape. 

(7) The sheath tube manufacturing method of (5) or (6). wherein the overiapped 
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portion of the ribtx)n-like member is heated and wrapped. 

(8) The sheath tube manufacturing method of (5), (6) or (7), wherein the ribbon-like 
member is formed of a thermoplastic synthetic resin (for example, high density 
polyethylene). 

5 (9) The sheath tube manufacturing method of (8), wherein the themnoplastic synthetic 
resin is transparent or semi-transparent 

(10) A sheath tube manufacturing apparatus comprising: a wrapping section having a 
core for wrapping a ribbon-like member having a single predetermined width thereon; 
a member supply section for supplying the ribbon-like member at a predetermined 

10 angle, so that the ribbon-like member are wrapped spirally, with the end thereof 
overiapped; a rotation section for rotating the wrapping section; a welding section for 
fusing and pressing the overiapped portion of the ribbon-like member wrapped 
around the wrapping section; and a member delivery section for pressing the fused 
overiapped portion and delivering it from the core. 

15 (11) The sheath tube manufacturing apparatus of (10), wherein the member supply 
section is provided with heating means for heating the whole wrapped portion of the 
ribbon-like member, when the ribbon-like member is wrapped around the wrapping 
section. 

(12) The sheath tube manufacturing apparatus of (10) or (11), wherein the ribbon-like 
20 member is fonmed of a themnoplastic synthetic resin (for example, high-density 

polyethylene). 

(13) The sheath tube manufacturing apparatus of (12), wherein the thermoplastic 
synthetic resin is transparent or semi-transparent. 

By this sheath tube, the sheath tube manufacturing method and the sheath tube 
25 manufacturing apparatus, the ribt>on-like memt)er is wrapped spirally so that the end 
portions or the walls thereof are overiapped at a predetermined angle, and the 
overiapped portion Is welded to thereby form a sheath tube in a cylindrical shape. 
As a result, a manufacturing method of the sheath tube becomes easy, and the 
process thereof can be also simplified. 

30 

Brief Description of Drawings 

FIG. 1 is a diagram showing the situation when a ribbon-iike member is 
attached to and wrapped around a sheath tube manufacturing apparatus in a first 
embodiment of the present invention; 



FIG. 2 is a diagram showing the situation when a ribt)on-like member is 
wrapped and welded on a core of the sheath tube nnanufacturing apparatus in the 
first embodiment of the present invention; 

FIG. 3 is a diagram showing the situation when a ribbon-like member having 
two walls is attached to and wrapped around a sheath tube manufacturing apparatus 
in a second embodiment of the present invention; 

FIG. 4 Is a diagram for explaining the ribbon-like member having two walls, 
used in the second embodiment of the present invention; 

FIG. 5 is a diagram for explaining a member supply section in the sheath tube 
manufacturing apparatus in the second embodiment of the present invention; 

FIG. 6 is a side view of the member supply section in the sheath tube 
manufacturing apparatus in the second embodiment of the present invention; 

FIG. 7 is a diagram for explaining the condition when a ribbon-like member is 
inserted between a pressing roller in a welding section and a core in a wrapping 
section of the sheath tube manufacturing apparatus and pressed, in the second 
embodiment of the present invention; 

FIG. 8 is a diagram for explaining the condition when the ribbon-like member 
having walls is wrapped and welded on the core of the sheath tube manufacturing 
apparatus in the second embodiment of the present invention; and 

FIG. 9 is a diagram of a member delivery section of the sheath tube 
manufacturing apparatus in the second embodiment of the present invention. 

Best Mode for Carrying Out the Invention 

Next, embodiments of the sheath tube, the sheath tube manufacturing method 
and the sheath tube manufacturing apparatus according to the present invention will 
be described, with reference to the drawings. 

The sheath tul>e manufacturing apparatus for realizing the sheath tube 
manufacturing method in a first embodiment according to the present invention 
comprises, as shown in FIG. 1: a wrapping section 20a having a cylindrical core 21a 
for wrapping a ribbon-like member 10a fomried of high density polyethylene; a rotation 
section 30a coupled to this wrapping section 20a with a flange joint, and having a 
handle 31a for rotating the core 21a Ibr wrapping the ribbon-like member 10a; a 
preheater (not shown) arranged on the side of the wrapping section 20a for softening 
the ribbon-like member 10a; a member supply section 40a having a guide (not 
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shown) for deciding the position of the ribbon-like member 10a, for supplying the 
ribbon-like member 10a at a predetemnined angle so that the ribbon-like member 10a 
is wrapped spirally around the wrapping section 20a, with the end portion thereof 
overlapped; a welding section 50a disposed on the side of the wrapping section 20a 

5 for welding the overlapped portion; and a member delivery section 60a anBnged in 
the vicinity of the tip portion of the core 21a for pressing the welded overlapped 
portion and delivering it. 

Here, the handler 31a in the rotation section 30a has a constmction of being 
rotated manually, but the constnjction is not limited thereto, and needless to say, the 

10 construction may be such that a motor or the like may be attached so as to rotate 
automatically or by automatic control. 

If the ribtx)n-like member 10a is formed of transparent or semi-transparent 
high-density polyethylene, the situation within the tube can be confimned visually, after 
the sheath tube has been prepared. 

15 The welding section 50a is constructed such that it comprises a pressing roller 

51a for wrapping the ribbon-like member 10a supplied finom the member supply 
section 40a on the core 21a, while pressing the overiapped end portion of the 
ribbon-like member 10a, and a fusing heater 52a for fusing the overiapped portion. 
The member delivery section 60a has a knuried roller 61a having subjected to 

20 knuriing for rotating the ribbon-like member 10a formed in a cylindrical shape and 
delivering it from the core 21a, and a handle 62a for rotating the knuried roller 61a. 
Here, the constnjction is such that the handle 62a for rotating the knuried roller 61a is 
provided for manually rotating it, but the construction is not limited thereto, and 
needless to say, the construction may be such that a motor or the like may be 

25 attached so as to rotate it automatically or by automatic control. 

A method for manufacturing sheath tubes, using a single ribbon-like member 
made of a synthetic resin having a predetenmined width, by the sheath tube 
manufacturing apparatus having such a constructton will now be described. 

At first, a single ribbon-like member 10a fonned of high density polyethylene 

30 having a predetermined width is pulled out from a drum or the like (not shown), and 
inserted into the member supply section 40a along a guide (not shown). The 
inserted ribbon-like member 10a is inserted at an angle so as to be wrapped spirally, 
and preheated by a preheater (not shown) so that it can be easily wrapped on the 
core 21a in the wrapping section 20a, and the ribbon-like member 10a is inserted 



between the oore 21a and the pressing roller 51a in the welding section 50a, in the 
softened state. 

Then, when the handle 31 a in the rotation section 30a is rotated, the core 21 a in 
the wrapping section 20a rotates, and the ribbon-like member 10a is drawn and 
wrapped on the cone 21a spirally, so that the end portion thereof is overlapped. 

The welding section 50a presses the overlapped portion 12a of the ribbon-like 
member 10a shown in FIG. 2 by a pressing roller 51. while rotating the core 21a, to 
thereby wrap it on the core 21a, and the overlapped portion 12a is heated by a fusing 
heater 52a (see FIG. 1 (B)) and fused. 

Subsequently, when the handle 62a of the member delivery section 60a is 
rotated, the fused overlapped portion 12a is pressed by the knurled roller 61a (see 
FIG. 1(B)), being a pressing roller, and completely welded. 

When the handle 62a is further rotated, the overlapped portion 13a which is 
cooled after having been welded and cured in a cylindrical shape is delivered from the 
core 21a, thereby the sheath tube 14a Is manufactured. 

By repeating this, the sheath tube having a desired length is manufactured. 
The core 21a in the wrapping section 20a is replaceable, since It is connected by the 
flange joint, and by replacing it with a core having another diameter, a sheath tube 
having a desired inner diameter can be manufactured. 

As a second embodiment, the sheath tube manufacturing apparatus shown in 
FIG. 3 comprises: a wrapping section 20b having a cylindrical core 21b for wrapping 
a ribbon-like member 10b formed of high density polyethylene; a rotation section 30b 
coupled to this wrapping section 20b with a flange joint, and having a handle 31b for 
rotating the core 21b for wrapping the ribbon-like member 10b; a preheater 43b 
arranged at a position that can supply the ribbon-like member 10b to the wrapping 
section 20b at a predetermined angle, for softening the ribbon-like member 10b on an 
adjustment stand 41b provided with an adjustment groove 42b for adjusting the 
supply angle of the ribbon-like member 10b; a guide 44b for determining the position 
of the ribbon-like member 10b; a supply roller 45b having subjected to knuriing for 
clamping the ribbon-like member 10b from the front and back faces thereof to deliver 
it to the wrapping section 20b; a member supply section 40b provided with a handle 
46b connected to the supply roller 45b to rotate the supply roller 45b; a pressing roller 
51b installed on the side of the wrapping section 20b. for wrapping the ribbon-like 
member 10a supplied from the member supply section 40b on the core 21b in the 



wrapping section 20b, while pressing the overlapped portion of the ribbon-like 
member 10b; a welding section 50b having a fusing heater (not shown) for fusing the 
overlapped portion; and a member delivery section 60b having a l<nurled roller 61b 
arranged in the vicinity of the tip portion of the core 21b and having subjected to 
5 knurling for pressing the fused overlapped portion,, rotating the cylindrical ribbon-like 
member 1 0b and delivering it from the core 21 b. 

A method for manufacturing sheath tubes, using a single ribbon-like member 
made of a synthetic resin having a predetermined width, with two walls parallel with 
each other in the longitudinal direction, by the sheath tube manufacturing apparatus 
10 having such a construction will now be described. The ribbon-like member used in 
this sheath tube manufacturing apparatus may not have walls, and in the case where 
it has walls, the number thereof is not limited thereto, so long as there are at least 
two. 

□ At first, as shown in FIG. 4, a single ribbon-like member 1 0b made of a synthetic 

15 resin having a predetemiined width, with two walls lib parallel with each other in the 
longitudinal direction, and wrapped around a drum (not shown), is pulled out, and 
inserted into the member supply section 40b shown in FIG. 5 and FIG. 6. The 
inserted ribborvlike member 10b is inserted at an angle so as to be wrapped spirally, 
with the walls lib being overiapped, and preheated by a preheater 43b so that it can 
20 be easily wrapped on the core 21b, and the ribtxDn-like member 10a becomes a 
softened state. 

The angle for supplying the ribbon-like member 1 0b to the wrapping section 20b 
is further adjusted by the adjustment groove 42b on the adjustment stand 41 b, or the 
angle of supplying the ribtx>n-like member 10a is changed, at the time of 
25 manufacturing a sheath tube having a different inner diameter. 

The softened ribbon-like member 10b is inserted between the upper and lower 
supply rollers 45b shown in FIG. 5, and by rotating the handle 46b, the ribbon-like 
member 10b is delivered so as to be inserted between the core 21b (see FIG. 3) in 
the wrapping section 20b installed ahead thereof and the pressing roller 51b (see FIG. 
30 3) in the welding section 50b. 

Subsequently, when the handle 31b in the rotation section 30b is rotated, the 
core 21b in the wrapping section 20b connected by the flange joint rotates, and as 
shown in FIG. 7, the ribbon-like member 10b inserted between the core 21b and the 
pressing roller 51b is wrapped on the core 21b spirally, with the walls 11b being 
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overlapped (see FIG. 8). 

The welding section 50b shown in FIG. 3 presses the overlapped portion 12b of 
the ribbon-like member 10b by the pressing roller 50b (see FIG. 7), so as to heat and 
fuse this pressed overlapped portion 12b by a fusing heater (not shown). 

Moreover, when the handle 31b in the rotation section 30b is rotated, the fused 
overlapped portion 13b is sent to the member delivery section 60b shown in FIG. 9, 
and pressed by the pressing roller 61b to be completely welded. At this time, air 
may be sprayed onto the overiapped portion 13b to cool this portion, to thereby 
accelerate curing thereof. 

When the handle 31b in the rotation section 30b is further rotated, the pressing 
roller 61b in the member delivery section 60b rotates together with its rotation, to 
thereby send the cured portion ahead sequentially away from the core 21 b. 

By repeating this, a sheath tube having a desired length can be obtained. As 
in the first embodiment, the core 21b in the wrapping section 20b is replaceable, and 
by replacing it with a core having another diameter, a sheath tube having a desired 
inner diameter can be manufactured. 

Industrial Applicability 

As described above, a sheath tube having a desired length can be easily 
manufactured, by spirally wrapping a ribbon-like member supplied at a predetermined 
angle, with the end portion thereof being overiapped. and by welding the overlapped 
portion. 

Even in the case where a sheath tube having a different diameter size is 
manufactured, it is only necessary to replace the core connected by a flange joint with 
a core having a desired inner diameter, and change the angle of the member supply 
section 40b so that the end of the ribbon-like member is overiapped. This core 
needs only to be cylindrical, and complicated machining such as undulating is not 
necessary. 

Moreover, since a seamless sheath tube having a desired length can be 
manufactured, steps such as joining tubes, reinforcing of this joining portion, and the 
like can be omitted, thereby improving the wort<ability. 

In addition, the width of the ribbon-like member to be used does not depend on 
the inner diameter of the manufactured sheath tube, and hence it is possible to 
manufacture sheath tubes having various diameters with one kind of ribbon-like 
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member. If it is wrapped on a drum or the like, transportation and storage beconne 
easy. It is also possible to manufacture the sheath tube at the site where it is 
actually used, and hence it is not necessary to transport lengthy tubes. 

Furthermore, by making the ribbon-like memt)er for preparing the sheath tube 
5 transparent or semi-transparent, the inside of the tube can be seen ftx)m outside, after 
preparing the sheath tube, and hence there is the effect that quality control and 
inspection can be performed easily. 
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